Photosensitized oxidation of cholesterol in biological systems: reaction pathways, cytotoxic effects and defense mechanisms.
Cholesterol resembles other unsaturated lipids in being susceptible to peroxidative degradation when exposed to a sensitizing agent, exciting light of suitable wavelength and molecular oxygen. Selected hydroperoxides of cholesterol can be used as relatively convenient and reliable indicators of primary photochemical mechanisms, allowing a distinction to be made between free radical-mediated and singlet oxygen-mediated reactions. When generated in cell membranes, hydroperoxides of cholesterol and other lipids can have deleterious effects on membrane structure and function. Such damage may be exacerbated if these photoproducts undergo one-electron reduction to oxyl radicals which in turn initiate chain peroxidation reactions. Cells can resist these effects by using a membrane-based glutathione peroxidase to catalyze the two-electron reduction and detoxification of lipid hydroperoxides. Recent advances in our understanding of cholesterol photo-oxidation from the standpoints of (a) mechanistic information, (b) cytotoxicity and (c) cytoprotection are discussed in this article.